The purpose of the present study is to determine pre-service teachers" opinions on teaching thinking skills. 134 senior pre-service pre-school, English and mathematics teachers studying at a state university in Istanbul participated in the study which is designed based on survey model. A questionnaire which was developed by the researchers was used in data collection and percentage and frequency values were calculated for the data analysis. The results showed that preservice teachers thought that thinking skills could be taught and teaching thinking skills should begin in pre-school level. They regarded the mixed approach as the most effective approach in teaching thinking skills. They considered that teachers" and administrators" modeling were considerably important in thinking-friendly classrooms and schools. They believed that being open to different opinions was the most important attribute of teachers who promote thinking. Pre-service teachers perceive themselves partially competent in developing students" thinking skills in the future. However, they emphasized the need for training in teaching thinking skills at schools.
INTRODUCTION
Several definitions and frameworks have been proposed about thinking and thinking skills which is one of the significant study issues in the areas of philosophy, psychology and education. Thinking, in general terms, can be defined as "the operating skill with which intelligence acts upon experience" (De Bono, 1987, p.218) . Developing the quality of thinking has always been one of the main goals of education; hence, thinking skills are needed to be taught in order to meet the expectations of the present century (McGuinnes, 1999) . Within this context, developing thinking which constructs a baseline for all of the courses at school is regarded as both an instrument for meaningful learning of the courses and a goal itself (McTighe & Schollenberger, 1991) . Learners" effective thinking may be ensured through the ways such as asking questions requiring higher-order thinking, using writing activities and applying several strategies (Marzano, 1993) . Therefore, curricula for thinking skills, based on a theoretical framework and expected to be developed both within and out of the courses, not only facilitate learners to transfer effective thinking skills into the other parts of their life, but also have a positive impact on their academic achievement (Hu, et. al, 2011) .
CONTEXT AND LITERATURE REVIEW
Majority of research on thinking skills addresses the types of thinking such as creative thinking, critical thinking, problem solving, decision-making and higher-order skills (Burke, Williams & Skinner, 2007) . In the societies that are undergoing rapid developments in science and technology on the one hand and struggling to overcome various global problems on the other hand, critical thinking is considered as one of the key skills for individuals to adapt to this global climate (Hughes, 2014; Yang & Chung, 2009) . Studies are conducted for developing teaching or developing critical thinking skills in different levels of formal education (Jackson, 1986; Pena & Almaguer, 2012; Yang & Chung, 2009 ). The report published by American Philosophical Association proposes that developing critical thinking skills and dispositions are needed to be regarded as an objective for K-12 curricula (Facione, 1990) . In order to achieve this goal, McCall (2011) notes that it is considerably important to provide learning environments where different perspectives are welcomed and respected, and different opinions are encouraged. Studies indicate that the most effective method in developing critical thinking skills is to teach them directly as well as providing opportunities to learners for practicing them in other courses (Abrami, et. al, 2008; Heijltjes, Van Gog & Paas, 2014) .
Creative thinking is one of the skills that is acknowledged as the 21 st century skill (Larson & Miller, 2011; Ravitz, et al., 2012; Voogt & Roblin, 2012) . Creative thinking incorporates aspects of fluency, flexibility, originality and elaboration (Torrance, 1962) . Research on creative thinking indicates that factors such as flexible use of time and place, providing appropriate materials, working outside the school building, game-based learning approaches, interaction with teachers and learner, opportunities for peer interaction and awareness of learner needs promote learners" creative thinking skills (Davies, et al., 2013) . Further research demonstrates that creative thinking skills can be developed via various methods and techniques such as brainstorming, SCAMPER, analogies and collaborative group work (Eragamreddy, 2013; Gregory, et. al, 2013) .
Problem solving skills can be considered as one of the key skills that individuals need to acquire for attaining achievement in their personal, social and working life. It is important to know what the problem is in order to understand problem solving skills more accurately. Mayer (1998) proposes that problem solving involves cognitive (instructional goals, processing knowledge), metacognitive (strategies for reading and writing) and motivational (interest, self-efficacy) dimensions and successful problem
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International Journal of Instruction, July 2016 • Vol.9, No.2 solving in academic environments requires taking all of these dimensions into consideration. It is seen that studies on teaching or developing problem solving skills demonstrate favorable results (Cote, et al., 2014; Serin, 2011; Woodward, Carnine & Gersten, 1988) .
Decision-making requires a selection among the possible alternatives. Decision-making skill, which is comprised of the procedures such as being aware of the situation to be decided, producing alternatives, evaluating alternatives, preferring one of the alternatives, re-evaluating and implementing the preferred alternative, and checking the result, is influenced by social factors, types of the decision, importance of the decision and personal factors (Halpern, 1997) . Eggert, et.al (2013) proposes that collaborative learning strategies develop learners" decision-making skills. Researches on decisionmaking skills address that those skills can be developed. Approach to the issue to be decided, decision-maker and environmental factor in decision-making process are significant factors that determine the decision. There seems some differences in decision-making process depending on gender, age (Lizarraga, Baquedano & CardelleElawar, 2007) , duration of education (Eggert & Bögeholz, 2010) and other individual differences such as socio-economic status and cognitive ability (Bruin, Parker & Fischhoff, 2007) .
The role of well-trained teachers in teaching thinking skills is considerably important (Akınoğlu, 2001) . Teachers need to have knowledge about thinking skills, know how to teach those skills through activities including thinking skills, become aware of the difficulties that learners may encounter, and develop preventive methods for those difficulties in order to enable learners to become effective thinkers rather than transferring knowledge to their learners (Zohar & Schwartzer, 2005) . It is also thought that teachers" awareness should be raised and several regulations should be made for ensuring teachers to acquire essential skills in teacher education process in order to help them attain proficiency in teaching thinking skills.
The number of the studies conducted with pre-service teachers on teaching thinking skills is rather limited. Alwehaibi (2012) proposed a program for pre-service English language teachers to develop their teaching for thinking skills while Harrison (2013) showed the use of interactive whiteboard in teaching higher order thinking skills to preservice teachers. Nevertheless, it is thought that pre-service teachers" opinions on teaching thinking skills may have an impact on their future practices. Within this scope, the purpose of the present study is to determine pre-service teachers" opinions on teaching thinking skills.
METHOD
Information about research model, study group, data collection instrument, data collection procedure and data analysis are presented in this section.
Research Model
This study whose purpose is to determine pre-service teachers" opinions on teaching thinking skills was designed with descriptive survey model. The aim of descriptive survey models is to describe, compare, analyze and interpret the situations of individuals, institutions, groups or sources in the way they are (Cohen, Manion & Morrison, 2007) .
Sample
134 senior pre-service teachers participated in the study who studied in pre-school education (PSE), English language teaching (ELT) and primary mathematics education (PME) departments at a state university in Istanbul in 2014-2015 academic year. Criterion sampling method, which is one of the purposive sampling methods was used in this study. Department is a criterion for sampling. The participants were selected from three departments since thinking skills such as creative thinking and problem solving are underlined in pre-school, English and mathematics curricula developed by Board of Education in Turkey. Another criterion is that pre-service teachers were in their last year at university, which means that they enrolled in an internship program. Table 1 exhibits the distribution of pre-service teachers according to departments. 
Data Collection Instrument
A questionnaire developed by researchers based on literature review was used for data collection in the study. The related literature was reviewed comprehensively, questionnaire items were determined, expert opinions were taken and a pilot study was conducted with a group of pre-service teachers in the development process of the questionnaire. First of all, 57 items were written down for constructing the questionnaire. After expert opinions were taken from three experts studying in educational sciences department, the number of items reduced to 43 items. Validity of the questionnaire was attempted to be ensured in this way. Cronbach"s reliability coefficient of the questionnaire was also found to be .76. Reliability coefficient value of .70 and more indicates an adequate reliability (Büyüköztürk, 2011) . The questionnaire consists of four sub-dimensions, one of which is related to teaching thinking skills. This sub-dimension includes 12 close-ended questions which were used in this study. The reliability coefficient of this sub-dimension was found to be .56.
Data Collection and Data Analysis
Data of the study were collected by the researcher within the class hours in the spring semester of 2014-2015 academic year. Descriptive statistics such as percentage and frequency distributions were calculated for the data analysis. 
FINDINGS
This section includes the findings that demonstrate pre-service teachers" opinions on teaching thinking skills. Table 2 presents their opinions on whether thinking skills (TS) can be taught or not. It is seen in Table 2 that pre-service teachers (66.4%) consider that thinking skills can be taught. opinions on the most effective approach for teaching thinking skills are presented in Table 4 . Table 4 shows that 51.8% of the pre-service teachers consider mixed approach as the most effective approach in teaching thinking skills. Table 5 presents pre-service teachers" opinions on the most important feature of thinking-friendly classroom environment. It is seen in Table 5 that pre-service teachers consider modeling (25.4%) and communication and interaction (19.1%) more important than other features. Table 6 displays pre-service teachers" opinions on the most important feature of thinkingfriendly school environment. Table 6 shows that pre-service teachers regard administrator and teacher modeling (36.1%) and mission of growing effective thinker and learner (29%) as the important features of thinking-friendly classroom environment. Pre-service teachers" opinions on the most important characteristic of teachers promoting thinking skills are presented in Table 7 . Table 7 demonstrates that pre-service teachers consider that the most important attribute of teachers to the promoting thinking is to be open to different opinions (37%). Table 8 shows pre-service teachers" opinions on teachers" knowledge and skills, efficiency of course books and pre-service teachers" perceived self-efficacy levels in teaching thinking skills. Table 8 shows that 45.1% of pre-service teachers believe that field teachers" knowledge on thinking skills is in "medium" level. 47.8% of them think that field teachers" skills in teaching thinking skills are in "medium" level. 37.3% of them consider that efficiency of course books in teaching thinking skills is in "medium" level and 58.2% of them perceive their self-efficacy in teaching thinking skills is in "medium" level. Table 9 demonstrates the findings about pre-service teachers" training needs for teaching thinking skills in pre-service teacher education. As it can be seen in Table 9 , 64.2% of pre-service teachers need training for teaching thinking skills in their teacher education process.
DISCUSSION
When the research results are taken into consideration, pre-service teachers seem to believe that thinking skills can be taught. Theoretical and empirical studies on thinking skills address that they are the mental activities which can be taught directly and systematically (Beyer, 2008b; Cotton, 1991; Fisher, 1999; Perkins, 1987; Smith, 2002) . Within this scope, pre-service teachers" thoughts on the possibility of teaching thinking skills correspond to the findings in literature. As to majority of pre-service teachers, preschool is the most appropriate level for teaching thinking skills. Fisher (1999) maintains that thinking skills should be directly taught and this instruction should begin as early as possible in order to ensure learners to think effectively. Akbıyık and Kalkan-Ay (2014) concluded in their study that pre-school teachers and administrators believe that thinking skills can be developed in pre-school stage. In this respect, findings of those studies can be said to be consistent.
Pre-service teachers indicate that the mixed approach is more appropriate in teaching thinking skills than the other approaches. Sternberg (1987) highlights that thinking skills should be taught both as a separate course and in the way of integration into curriculum. Various empirical studies also found out that the mixed approach is the most effective method in teaching critical thinking skills (Abrami, et al., 2008; Heijltjes, Van Gog & Paas, 2014) . Therefore, this finding can be said to contribute to the related literature. Pre-service teachers participating in this study share the opinion that the most important attribute of teachers who promote thinking is "being open to different opinions". Critical thinking skills can be developed more effectively in the environments where different opinions are respected and different viewpoints are encouraged (McCall, 2011) . Since teachers have leading roles in providing those environments for learners, it seems considerably significant that they possess that attribution. Furthermore, pre-service teachers think that the most important feature of a thinking-friendly classroom is "teacher modeling in using effective thinking skills". Similarly, they regard "administrator and teacher modeling to learners in thinking skills" as the most significant feature of a thinking-friendly school. In conclusion, modeling is the most emphasized feature of a thinking-friendly classroom and school by pre-service teachers. Modeling is not only a teacher behavior promoting to develop thinking skills (Newmann, 1990) , but also has a critical role in teaching thinking as a skill (Beyer, 2008a; Fisher, 1999; McGuinness, 1999) .
Pre-service teachers believe that field teachers" knowledge and skills in teaching thinking skills, efficiency of course books in teaching thinking skills and their perceived self-efficacy in teaching thinking skills is in "medium" level. Akbıyık and Kalkan-Ay (2014) found out in their study conducted with pre-school teachers that teachers perceive themselves incompetent in teaching thinking skills in a successful way. Similarly, Birbili (2013) notes that pre-school teachers have difficulty in encouraging children for higher-order thinking and asking open-ended questions. Whereas teachers perceive themselves incompetent, which is the finding of those studies in question, preservice teachers are found to consider themselves partially competent in the present study. This difference can be said to arise from the instructional experiences of teachers and pre-service teachers. On the other hand, in a study conducted by İnan and Özgen (2008) it was found that pre-service mathematics teachers perceive themselves highly competent in teaching thinking skills. That finding does not correspond to the finding obtained from the present study. This inconsistency can be thought to result from the differences in the teacher education process of the study groups. Çakır (2009) and Yüksel (2010) concluded in their studies conducted with mathematics teachers that teachers think that questions developing higher-order thinking skills are partially included in course books, yet it is not adequate for them. Despite the difference in study groups, the findings of those studies and the present study are similar in that sense.
The present study concludes that pre-service teachers perceive themselves partially competent in developing thinking skills in the future. Nevertheless, they feel that they need training for thinking skills. Harrison (2013) emphasizes that pre-service teachers need to acquire the essential skills for applying thinking skills in the classroom in teacher education period. When considering that pre-service teacher education programs need to meet the expectations of pre-service teachers for acquiring the skills necessary for teaching thinking skills (Alwehaibi, 2012) , it can be said that several arrangements are needed in teacher education programs in order to meet the expectations for that need.
CONCLUSION
Results of the study indicate that pre-service teachers think that it is possible to teach thinking skills and thinking skills instruction should begin in pre-school years. They consider mixed approach which incorporates subject-based and skill-based approaches as the most effective approach in teaching thinking skills. Teachers and administrators who behave like a model in thinking skills are considerably important for a thinkingfriendly classroom or school environment. Finally, pre-service teachers perceive themselves partially competent in developing thinking skills; nevertheless, they highlight the need for training in how to develop thinking skills at school.
When the results obtained from the present study are taken into consideration, it seems that raising awareness of pre-service teachers in teaching thinking skills is crucial. This can be achieved by integrating thinking skills into professional courses. Courses on teaching thinking skills should be included in teacher education programs and curricular arrangements should be made. Furthermore, pre-service teachers" thinking skills should be developed in the pre-service teacher education process.
